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SECTION by 


| INTRODUGTORT: 

UGAR Hie fo long: been an important 
_and;extenfive article of commercé,) 
that, its natural hiftory,» the mode: of «its! 
culture,.and the various  procefies, by: 
which it is purified, and .otherwife -pré- 
pared, are very well known. It is, like- 
wife, fo univerfally madeiufe of, for a va- 
riety of economical purpofes, that its general, 
properties are fufficiently. underftood. But: 
until very lately, little .progrefs has: been 
made 


2 CHEMICAL OBSERVATIONS 


made in the chemical inveftigation of its 
conftituent principles; the various accounts 
of the themical nature-of fugar,: given by 
different writers, being fufficient proofs 
of its true analyfis being unknown to 


them. fs 


By fome it has been defcribed as the na- 
tive falt of a vegetable, rendered inflam- 
mable by the mixture of a certain por- 
tion of oil.—By others it-has been called 
an effential falt, confifting of an acid 
united with a large-quantity of avery atte- 
nuated and mucilaginous earth, and with 
a certain quantitysdf fweet and ‘not vola- 
tile oils And by-others it has been: faid to 
be a native foap, confifting of /an oil ren- 
deted.mifcible with water by means ‘of a 
faline tabftamve. Frag 


THESE accounts are, obvioufly, too vague 
and indeterminate, not to fay unintelligible, 
to be admitted as chemical definitions, and 
ih appear, ee to have been de- 

rived 


ON SUGAR 

rived from experiments which were too 
imperfe& to exhibit a true analyfis of this 
fubftance. For until the experiments which 
were made on fugar, a very féw years ago, 
by thofe‘celebrated and indefatigable che- 
mifts Bergman and Scheele, and which are, 
certainly, the only ones which lead toa 
rational conjecture refpecting its compofi- 
tion, the only procefles employed for this 
purpofe were fimple diftillations, without 
addition, by different degrees of heat. 


From the experiments of Scheele and 


Bergman, which have been alluded to, it 


is, however, probable, that fugar is com- 
pofed of a peculiar acid and phlosifton, and 
the procefs by which a-{eparation of thefe 
principles may be effected, is as follows, 


To one part of pure refined fugar, finely 
powdered, add three parts of ‘nitrous acid; 
" expofe this mixture in a glafs alembic, to 
avery gentle heat; a: violent effervefcence 
will enfue, and phlogifticated nitrous acid 
sulla D2 will 


3 
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will be condenfed in the head of the alem= 
bic. When nearly onéthalf of the. ni- 
trous acid is diftilled, three additional parts 
of the nitrous acid fhould be mixed ‘with 
the refiduum in the alembic; a fecond dif- 
tillation will now take place, and when 
the refiduum begins to exchange its yellow 
for.an orange hue, the vefiel is to be re- 
moved from the heat, and expofed in a 
cold air, which will very {oon produce 
the feparation of chryftals; The liquor in 
the veffel fhould be decanted, and the cryf- 
tals fhould’ be well wafhed in warm 
diftilled water. The cryftals may then be 
confidered as the pure acid of fugar. By 
adding three more parts of the nitrous acid 
to the remaining mixture, more chryttals 


Pa 


may be obtained. 


Tue acid obtained from.fugar by the 
preceding operation, poflefles many peculiar 
properties, which fufficiently diftinguith it 
from all other acids.. It would be fuper- 
fluous, in this place, to enumerate thefe, 

as 
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as they may be feen, with its affinities for 
other fubftances,in Bergman’s Differtations, 
and in his Effay on elective attractions. 


ADMITTING the exiftence of fuch a 
principle as phlogifton and its various afii- 
nities, according to the prefent received 
doétrines of chermaiftry, there can be little 
doubt, from the refult of the preceding ex- 
periment, but fugar really confifts, as was 
before obferved, of a peculiar acid and 
“phlogifton ; and that their {eparation, in 
this procefs, is effected by the greater afi- 
nity which the phlogifton has to the ni- 


trous, than to the faccharine acid. 


Ir will be the objet of the fubk- 
quent pages to enquire whether any of 
the facts and phenomena which refpect 
the natural production of fugar, or any of 
the changes produced on. this fubftance 
by other chemical operations, agree with 


the foregoing analyfis. 


AND 


) 
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Anp this enquiry, according to the 
-rules of chemical inveftigafion, obvioufly 
divides itfelf into three parts, compre-~ 
hending three different ftates or circum- 
ftances refpecting fugar. 


I. Irs production or compofition by 
natural proceffes. 


II. Irs decompofition by art, and more 
efpecially by the moft general operation 
to which it .is fubjected, namely, fer- 
mentation. 


III. Irs revivification by the artificial 
reunion of its conftituent parts. Which 
feveral ftates I fhall endeavor to confider 
feparately. : 


SECTION 
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Of the production or compofition of fugar by 


natural proceffes. 


UGAR is well known to be thé in- 
_f{piffated, or cryftallized juice of a vege- 
| table, and it has been afcertained by the ex- 
periments of Margraaf and others, that it 
forms a part of a great variety of plants, 
though in moft of them it is in fach {mall 
quantities, and fo clofely combined with 
other matter, that its feparation is too diffi- 
cult, and the quantity obtainable, too in- 
confiderable, to make the procefs worth 
carrying on as a. manufacture: The plant 
from which it is obtained i in the greateft. 
abundance, and which is at prefent alone 
cultivated for this production, is the fugar 
cane, 2 a: native of tropical climates. 


Irs 
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Irs exiftence in the fruits and feeds of 
many plants, is, likewife obvious, from 
their {weet tafte, and from their juices or 
infufions being capable of the OTC 
tory procets. | 


THERE, can be no double: therefore, 
but fugaris of vegetable origin, and our 
next enquiry muft be, whether thefe two 
principles, the acid and phlogifton,. of 
which it feems to confift, can be detected 
ina feparate ftate in vegetables ; or whether 
the experiments which have at prefent been 
made on vegetation, the food of plants, its 
affimilation, &c. render it. probable that 
thefe principles are depofited gered the 
growth of vegetables, 


VEGETABLES receive food in two ways, 
by their roots, and by their leaves; by 
their roots, probably, water and {ome mi- 
neral fubftances are abforbed; by their 
leaves, it is fuppofed that water and the 

aty 
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air of the atmofphere are taken in: Light 
too, both by the direct rays. of the fun, and, 
as it is reflected from other bodies, feems 
to furnifh fomething. Sa to. vegetable. 
life and. increafe. | 


Ir would, perhaps, be very difficult 
to afcertain the peculiar kind of matter, 
which plants take in-by their roots, much 
lefs to, prove that the acid of which we are 
fpeaking, is derived from the earth. in, 
which they grow. The exiftence of any 
acid in vegetables is, however, not the 
lefs certain; the four tafte of the leaves 
of fome, of the ftalks. of others, and, of 
the unripe fruits. of. many, : fufficiently 
proves this; and that this acid is the fame 
as that which is derived from fugar, ig 
highly probable, from its having been ob- 
tained by Scheele, fome time ago, from the 
juice of lemons, and, more lately, from the: 
foot ftalks of the rhubarb plant, in which 
it feems to. exift very abundantly. 


Cons | THE 
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Tur nature of the principle which 
plants derive from the furrounding air, 
has, however, been lately more fatisfac- 
torily demonftrated; and that this princi- 
ple greatly contributes to the fupport of 
vegetable life, and to promote the growth 
of plants, is evident, from the large ap- 
paratus which nature has contrived for the 
purpofe of its admiffion; an apparatus fo 
admirably adapted, by the very extenfive 
furface it affords; to receive a fubftance of 
fuch great rarity. | 


Tue chemical reader need not be in- 
formed that this fubftance is phlogifton : 
From the ingenious experiments of Dr. 
Prieftley, and Dr. Ingenhoufz, it would 
feem, that the atmofpheric air is received 
into vegetables by the medium of their 
leaves, that during its circulation through 
the plant, the phlogifton, which was com 
bined with the air, is depofited in the plant, 
and that the air, when perfectly freed from 
this principle, 4s returned from the plant, 

through 
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through different veffels in the leaves, into 
the common mafs of \the atmofphere ; the 
leaves of plants being, therefore, analogous, 
as performing a fimilar. office,./to the 
lungs of animals; with this obvious.dif- 
ference only, that plants return the air of 
the atmofphere depurated. from phlogifton, 
and animals return it loaded with that prin- 
ciple.* . Event citer Shep 

| C.2 We 

* From &me experiments which have been madé by Dr. 
Prieflley, fince the publication of Dr. 'Ingenhou{2’s Experi- 
ments on Vegetables’, and, more efpecially, from the more 
recently publifhéd Experiments of Sir: Benjamin: Tompfon 
on Dephlo gifticated Air, in the firft part of the Philofo- 
phical Tranfactions for the year 1787; there feems fome 
reafon to believe, that the dephlogifticated air, which is ge- 
nerated by putting the leaves and green ftalks of vege- 
tables into water, and expofing them, in gla{s veffels, to the 


light of the fun, does not iffue fram the. Taatenhlens but 
that itis bis a from se Waterss oboe &. cx 


Tuis eirewia tance: vais it may affect the particu- 
lar fyftem of .Dr. Ingenhoufz refpecting the refpiration of 
plants (and which, I confefs, I fhall: relinquith very reluc- 
tantly, it being at oncerfo beautiful and fimple): by no 
means difproves the general agency of :vegetables in puri- 
fying the atmofphere, in fome way.or other; nor, does: it 
leffen the proofs that phlogifton forms a very. material, part 
of the food of plants. 

THE 
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‘Wer have-in this, then, a‘fufficient proof 
of: the admiffion ‘of -phlogifton into’ ve- 
getables' by. one proces but/it is not)im- 
probable ‘that this ‘principle may be: alfo 
communicated’ bythe fun’s ‘rays, which, 
as before obferved, are ‘concerned in pro- 
moting vegetable lifeand growth, in fome 
other way than? by producing.a ‘warmer 
temperature in the atmofphere; for,from 


_ Tue original experiments of Dr. Prieftley on this fub- 
je, in)which.air rendered fo foul'as.to be.mfit, for the 
fupport of animal life or:combutftion, was fo far.reftored, 
by.a {prig,of mint growing in it,.as to be fit for both. pur- 
pofes,.is,,certainly,,an incontrovertible proof of the firft; 
andthe peculiarly vigorous: manner in which the plants, 
ewhichwere the fubjects of thefe experiments, flourithed 
in the! phlogiiticated air, is, equally, a: proof.ofithe latter. 


Wuetwer, therefore,)theair be: purified » by circulat- 
ing through plants, and: depofiting its phlogifton in’ them, 
and it be afterwards expelled in a dephlogifticated fate, 
as Dr. Ingenhoufz has iuppofed; or whether the phitogif- 
ton:be abforbed by-wegetables from‘the furrounding air, 
withoutithe air being admitted into the'circulation, the 
-two-circumftances of theplants receiving the »phlogifton, 
and theair:parting with it, being equally: the fame, they 
equally apply to the general dottrine which ‘I have ad- 
vanced, ial] ‘I maintain being fimply the ‘admiffion and 
zetention of phlogifton'in all vegetables, 


fome © 
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fome late experiments, there feems.reafon 
to believe that phiogifton.and the matter 
ef light, if not one and the fame, princi- 
ple,. are fo intimately.,combined, | that 
wherever the latter is,received, the former 
accompanies it. Indeed, from fome facts 
and experiments, which are related in. the 
Memoirs of the Academy of Sciences of 
Paris,..and particularly. noticed ,in Dr. 
Black’s Lectures, it feems very. probable, 
that the principle of inflammability is 
communicated to the leaves of vegetables 
by the fun’s light; for without, expofure 
to light) it feems impoflible to produce 
the green colour of vegetables; and by 
feparating this green matter by prefiure, and 
afterwards evaporating the water in which 
it is diffufed, the green matter is obtained 
pure, and it appears to be the moit oily 
and-inflammable part of leaves, 


tet whether this conjecture ey true or 
not, it is probable: that the procefs of 
phlogiftication i 1s greatly accelerated in ve- 


getables 


14 CHEMICAL OBSERVATIONS 


getables by the application of the fun’s 
rays, for the fame experiments of Dr. In- 
genhoufz, which I have before alluded to, 
prove that the excretion of dephlogifti- 
cated air, (and which, according to his 
fyftem, obvioufly, muft be in proportion 
to the feparation of phlogifton from the 
- air that has been admitted into the circu- 
lation of the plant,) is carried on only 
whilft vegetables are expofed to light, and 
that this procefs is proportioned to the 
degree of the fun’s light: So that whether 
the rays of the fun contain phlogifton or 
not, whilft their influence quickens the 
procefs by which the depofition of this 
principle in vegetables is effected, their 
agency in phlogiftication is the fame. 


Tuoucn, as before obferved, it may be’ 
difficult to prove, that the acid of plants 
is communicated to them by their roots, 
yet as far as probability goes, it feems 
likely that it fhould be fo; and for the fol- 
lowing reafons. The difference produced 


by 
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by climate feems but little to affe& the 
foil, its influence being principally felt 
by the atmofphere, in a fuperior tempera- 
ture refpecting heat, anda greater degree 
of phlogiftication : for, with regard to foil, 
the fame genera] variety of ftrong’and light, 
- of argillaceous, mixed and fandy, occur, 
perhaps, alike in all climates. Now in all 
climates in which vegetables can exift 
with any degree of vigor, the acid of 
plants feems to be produced: Even the 
fruits of warm climates will be produced 
in cold ones, and they will differ from 
thofe which grow in warmer ones, in 
their having the acid principle only. 


Ir may, poflibly, be fuppofed that the at 
mofphere itfelf may furnith this acid, and 
the various fuggeftions of Dr. Prieftley re- 
{pecting the conftitution of atmofpheric 
air, and from which he is induced to 
fuppofe the air to be a kind of fulphur,* 

would, 


* Experiments and obfervations on different kinds of 
air, vol. i. page 261, 263, 264, 265, and vol. ii. page 55. 
But 
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would, perhaps, juftify fuch a conjecture: 
But if it be admitted that this acid is pro- 
duced in vegetables nearly alike in all cli- 
mates, it will very little affect my reafon- 
ing, whether it be derived from the foil or 
the atmofphere; for with refpect to the 
production of phlogifton, there can be no 
doubt but there muft be a very great dif- 
ference in climates. In hot climates, thofe 
procefies which occafion phlogifton to be 
feparated from different animal and vegeta- 
ble bodies, which contain it, and to be 
diffufed through the atmofphere, are, cer- 
tainly, more conftantly exifting, and are 
carried on to a much ereater extent, than 
in cold ones; nor can there be any doubt, 
but. plants will take in phlogifton, in the 
greateft quantity, where the furrounding air 
imbibes moft of it, and where, moreover, 
being more conftantly under the influence 
of the fun’s direct rays, their power of affimi- 
lating it appears to be fo much increafed. 

‘But in the 17th fection of his laft volume he feems to have . 
relinquifhed the idea of there being any acid whatever in 


the compofition of air. 


Ir, 
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Ir, therefore, the production of. the 
acid principle in vegetables, whether de- 
rived from the earth or the air, be nearly . 
alike, in all climates, in which vegetation 
canbe carried on, and ‘the production. of 
the other principle which is neceflary to 
convert this acid intoa faccharine fubftance, 
be greateft in warm ones, we havea very 
ftriking reafon, why the produétion of fu- 
gar, and of thote fruits which moft abound 
with faccharine juices, fhould, as is the 
fact, be greateft in warm countries. 


Ir can fearce be neceflary to obferve the 
difference between the fame kinds of fruit 
which grow in warm and cold countries, 
in this characteriftic circumftance.of fweet= 
nefs, as a proof of the foregoing remark ; 
for every one knows that in cold climates 
they are harfh and four, and in-warm ones 
fweet; but it may be remarked, . that 
even thofe’ fruits which are vufually culti- 
vated in warm countries,‘ if cultivated in 
till warmer ones, feem likewife to ex- 

| D “ . perience 
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perience a change which is conformable 
to thefe principles, becoming not only 
ripe ina fhorter {pace of time, as might 
naturally be expected, but having their 
juices really more faccharized: The orange 
which feems to acquire proper maturity in 
Spain, and the latitude of 35—40, when 
growing nearer the line, as in Jamaica and 
the other Weft India Iflands, is not only 
{weeter, but the {ugar fo much abounds, 
that it is often obferved to ooze through 
the rind and chryftalize on the outfide *.. 


Ir may, however, be obferved, that 
phlogifton being the general food of 
plants, and probably effential to their ex- 
iftence, it certainly is to be found in all 
climates where vegetable life is fuftained: 
There can be little doubt but this muft be 
true, and perhaps the great difference be- 
tween warm and cold countries, ref{pecting 
the phlogiftication of vegetables, lies 


* See Long’s Hiftory of Jamaica. 


chiefly 
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chiefly in this; in the latter, fuch a quan- 
tity only of this principle is obtained, as 
is equal to fupport the life of plants, and 
to impart to them the general character of 
vegetables; in the former, there is probably 
fuch an excefs of phlogifton, as to admit 
fuch an extraordinary depofit of it in plants, 
as will be fufficient to neutralize, if I may 
fo exprefs myfelf, their acid juices, thereby 
producing their faccharine ftate, which 
may truly be confidered as a peculiar cha- 
racter of vegetables, 


AT the fame time, though it is very ob- 
vious that a much larger quantity of phlo- 
gifton muft be fet at liberty in hot cli- 
mates than in cold ones, and in fummer 
than in winter, from the greater putrefac- 
tion of animal and vegetable bodies, which 
takes place under thofe circumftances, yet 
it may ftill, perhaps, be objected to the 
preceding application of this, that the fact 
of a fuperior phlogiftication of the air, ir 
hot climates, has not yet been afcertained 
by the eudiometer, and that on the con- 
D2 trary 
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trary, from the experiments of Drs. Prieftley, 

Ingenhoufz, and the Abbe Fontana, the 
difference obferveable by that inftrument, 
between the air in hot countries and in 
cold ones, in fummer and in winter, in 
crouded cities, and in the mott open and 
-expofed fituations in the country, is not. 
fufficient to account for that difference in 
vegetables and fruit which has been fug- 
gelled. Fh. 938 


‘Tuovucu I am aware that the eudiome- 
ter is not, perhaps, under all circum- 
ftancés, a fufficient teft of the purity of the 
ait, as Dr, Prieftley has himfelf obferved, 
that phlogifton may be fo combined with 
it, as not to be deteéted by the admixture 
of nitrous air; yet I think it may even be 
admitted, that the air is not more phlogif- 
- ticated in hot climates than in cold ones, 

without its proving, that more phlogifton 
is not evolved in thofe countries, or that 
thore of this’ principle is not abforbed by 
vegetables in thofe places: For, admitting 
that the procefs of dephlogiftication goes 


on 


ane 
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on as rapidly and extenfively by vegetation, 
as phlogiftication goes on by putrefaction, 
it'may eafily be underftood why the gene- 
ral mafs of airdoes not, under thofe cir- 
cum{tances, containa more than ufual quan- 
tity of phlogifton: the difference between 
climates not béding, probably, in the 
quantity of ‘phlogifton retained in the at- 
-mofphere, but in the quantity, which in 
a given time is received by it and paffes 
through it, and this will, obvioufly, de- 
pend upon the celerity with which thefe 
procefies are carried on, and their relative 
proportion to each other. Indeed, were 
not a much larger quantity of phlogifton 
fet at liberty i in warm climates than in cold 
ones, and vegetation could, at the fame 
time, be equally fupported, it 1s evident 
that the air muft be much purer there 
than in cold ones; for as experiment feems 
to prove that dephlogifticated air is per- 
petually iffuing from the leaves and green 
{talks of vegetables, while they are expo- 
fed to the light, or at leatt, that vegetables, 
by fome procefs or other, effect the purifi- | 

cation 
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cation of the air, it cannot be doubted, 
but, where the greateft number of vege- 
tables exift, where they flourith in con- 
ftant fuccefflion throughout the year, where 
‘thofe parts of each individual vegetable, 
which are moft concerned in this procefs, 
are not only moft numerous, but pecu- 
liarly large, as is moft remarkably the cafe 
with the leaves of plants in tropical coun- 
tries, and where, too, they are'more than - 
elfewhere expofed toa ftrong light, from 
the vertical fituation of the fun, and-the 
cloudlefs fky, which throughout the year is 
fo peculiar to thofe climates, an immenfe 
quantity of dephlogifticated air muft be 
produced, and doubtlefsly the whole at- 
mofphere, efpecially the lower ftrata of it, 
would be purer in thofe regions than in 
any other on the globe, were there’ not 
conftantly rifing from putrefcent fubftances, 
a proportionate quantity of phlogifton to 
mix with it, and to fupply freth materials 
for the proceffes of vegetation. 


Iam 
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I am the more difpofed to think this is 
really the cafe, and that the air is not 
more phlogifticated, though more phlo- 
gifton pafles through it, in warm countries 
than in cold ones, becaufe I believe it pro- 
bable, that a much greater degree of phlo- 
giftication than is found in temperate cli- 
mates, would render it unfit for the pur- 
pofes of animal life, as even in cold cli- 
mates, where the fources of phlogifton 
are certainly feweit, the pure, vital, de- 
phlogifticated air, according to the experi- 
ments of Scheele and Bergman, fcarcely 
conftitutes one-fourth part of the atmof- 
phere; and as the proportion of animals 
in different climates, is, perhaps, nearly 
alike, greater or {malier numbers, depend- 
ing more upon artificial than natural 
caufes, the fame ftandard of purity feems 
alike neceffary in all countries. 


Bur to return more immediately to the 
fubjet—The different degrees or {tages of 
pene which fruits pafs through, be- 


fore 
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fore they are perfectly mature, may, I 
think, be likewife explained on the fame 
principle of a fmaller and greatér degree of 
phlogiftication, compleat ripenefs being, 
probably, the {tate in which the juices of 
the fruit are fully faturated with this 
principle. And in this, the influence of 
the fun’s rays, either in immediately im- 
parting phlogifton, or in accelerating the 
procefs by which it is feparated from the 
fluid circulating in the vegetable, is very 
apparent; for every’ one knows the dif- 
ference in the fame kinds of fruits, and 
which grow in thé fame climate, if planted 
foas to have different expofures with re- 
gard to the fun, and that even on the fame 
tree, the fruit on different parts of it, 
will, for a fimilar reafon, experience the 
fame difference.—And here the remark 
before made, that the fources from whence 
the acid of plants and phlogifton are ob- 
‘tained, are very different ones, obvioufly 
recurs, for it is evident, that this acid is 
produced as much in the fhade as in the 
| fun, 
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fun, and, indeed, on account of the ab- 
fence of phlogiftun its prefence is, even 
there, moft obvious. 


AccorDING to Dr. Ingenhoufz, plants 
and parts of plants, in very fhady places, 
give out phlogifticated air; we have, then, 
a ftill further reafon, conformable to the 
preceding general principles, why fruits, 
under thofé circumftances, fhould be four ; 
for, independent of there being lefs phlo- 
gifton abforbed by that part of the plant 
which is hidden from the fun’s light, it 
feems not even to have the power of re- 
taining that phlogifton, which admitted 
into it by fome other part which may be 
expofed to the fun, is brought to this in 
the courfe of its circulation through the 
plant. 


. Tue acid of fruits feems, alfo, to be 
more early depofited than the phlogifton, 
for when the fruit is firft formed, at leaft 
when it has acquired fome degree of bulk 

E as 
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as well as fhape, this acid exifts in them; 
the abforption of phlogifton, appearing, 
on the other hand, to be a more flow pro- 
cefs, and requiring a much longer time in 
which to be compleated. 


Fruits, gathered while unripe, either 
from being prematurely pulled, or, from 
the climate in which they grow being 
incapable of further ripening them, may, 
in fome degree, be improved by keeping, 
by being laid together in large heaps, fo as 
to fweat, &c. but even the change pro- 
duced by thefe means, feems to be of the 
fame nature with that which takes place 
more perfectly on the tree. Fruit is com- 
pofed of other parts befides the aeid juice 
and phlogifton of which we have been 
treating, it confifts of a kind of cellular 
fubftance, in which the juices are con- 
tained, of the cortical and other membranes. 
Thefe being all vegetable matter, phlogif- 
ton, of courfe, enters into their compo- 
fition, though it is not obvious until they 
undergo 
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undergo fome degree of decompofition ; 
and this evidently takes place when. any 
degree of putrefaction comés on. Now 
the changes produced by the means before 
alluded to are, probably, of this kind; a 
degree of putrefaction is induced, notindeed 
fo much as materially to change the texture 
and quality of the body, but fufficient, per- 
haps, to feparate fome phlogifton from, the 
vegetable parts, (and that a degree. of pu- 
trefaction may be induced. in fruit, -fuffi- 
cient to fet at liberty fome phlogifton, 
without fenfibly changing:its form and tex- 
ture, is evident, from the air which fur- 
rounds fruit being fo foon rendered noxious), 
which uniting with the acid, which is, in 
contact with it, and which has an affinity 
for it, renders it more faccharine. A © 
ftriking example of this may be adduced in 
the bruifed parts of fruits, »in. which the 
difunion of the vegetable matter - being 
more compleat, putrefaction is advanced 
fomewhat further, a greater quantity. of 


ern is fet at liberty and: abforbed:by 
Re the 
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the acid, and thefe ‘parts: become fweeter 
than the reft of the fruit; and from this 
circumftance there will appear a propriety 
‘in the common phrafe applied to fruit un- 
der thefe’ circumftances, that it is rotten 
‘tipe. (20% | 3 | 


“Ir! may alfo be -obferved,! that in fome 
placés,’ in? order: tom anticipate’ ripenefs, 
‘gree? fruit is “buried for. fome+ time in 
ftable dung. whem heating,’ in which fitua+ 
tion’ not onlyis theprocefs of putrefac- 
tion, in“fruit, carried:on to a greater extent; 
from ‘the joints ciecumftances» of cheat-and 
mdiftare, »which care! cwelliscknown’ very 
4nuch!!to!yromote that. procefs,: buts very 
‘pofitbly:fome. phlogifton maybe abforbed 
$y thenfrait from the furrounding. dung, 
which is,° at that tire,» very largely part 
, fie © with’ that .principle.) If this, opera: 
gida® beSimanaged. with a tolerable attéen- 
tion’ to cleanlinefs, and the? procefs be:not 
‘arrtiéd on toofar, the fruitowill acquire a 
ot un pleafant {weetnefs; » as I. have feveral 
ons ¢ a times 
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times. experienced in» the inftance. of 
pears.) 9 Cbg QUbes 

i Gr r 

Some of the late.autumnal fruits, which, 
in this climate, feldom attain to maturity, 
on account of the approach of ) winter, ac- 
quire a fweetnefs from the influence of 
froft; the effet of which, asinithe Jat 
recited inftance, is to induce a degree of 
putrefaction, and, probably, to fet at liberty 
fome portion of phlogifton—Several kinds 
of plumbs, particularly the, bullace and 
floe, are fo well known to be mellowed by 
this caufe, that they are ufually fuffered to 
remain ‘on ‘the -trée, till there has been 
frofty weather. — 


Ir is alfo'a fact, that fruit even acquires 
fweetnefs by being cooked ; and this, too, 
is probably alfo owing to the fame circum- 
ftance, the evolution of phlogifton from 
its vegetable parts. ‘Heat and moifture, 
which are the principal agents in cooking, 
evidently promote many of thofe procefies 


by 
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by which the decompofition of bodies is 
effected, and, perhaps, in this operation, 
they produce fome fuch change, though to 
a more limited extent. The texture of 
fruit is certainly rendered more foft and 
tender by. cooking, and it may therefore 
be prefumed that the different parts of 
which it is compofed are not only. held 
together more loofely than before, but 
that fome principles, which were before 
fo clofely combined as to be concealed, are 
now evolved; nor can it, on this account, 
be unreafonable to fuppofe, that fome 
phlogifton may be feparated by this means, 
and enter into a new combination with the 
acid principle which it meets with in the 
fruit. In baking and roafting, which, 
being each a kind of combuftion, may 
more particularly be confidered as phlo- 
giftic operations, the feparation of phlo- 
gifton is ftill more probable; and agreeably 
to this, it may be remarked, that when 
apples are roafted near a large fire foas to 
burn the outward fkin, the effect of phlo- 

, giftication — 
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piftication is moft apparent in the juice 
which lies in immediate contact with the 
burnt part, that being always the {weeteft 
part of a roafted apple. 


From fome of the before-mentioned, in- 
{tances of fruit being ripened by other 
caufes than the common procefles which 
obtain in living vegetables, and more ef- 
pecially from the laft recited faG, of 
{weetnefs being produced in fruit by the 
application of heat, in cooking, &c. it 
may potlibly be imagined, that the differ- 
ence in climates, refpecting the facchari- 
zation of fruits, which I have before con- 
fidered as effected by a greater quantity of 
phlogifton being admitted into vegetables 
in hot than in cold countries, may be 
produced, fimply, by a fuperior degree 
of heat, independent of its being the prin- 
cipal agent in phlogifticating the air in 
thofe climates, or of a certain tempera- 
ture being requifite for the life and vigor 
of plants; and the circumftance of the 

on fruits 
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fruits of hot climates being ripened artifi- 
cially in cold countries, by the ‘application — 
of heat in hot houfes, nearly as weil ‘as 
in thofe climates in which they are ‘indi- 
genous, has been fuggefted to me asa 

proof of this. . 


I THINK it, indeed, very probable, 
that heat fhould be a confiderable agent 
in ripening fruit, by its immediate influ- 
ence upon it; for by expanding the feveral 
parts of the fruit, they are probably ren- 
dered more capable of receiving phlogif- 
ton, and its union with the acid may be 
thereby much facilitated. It appears, 
likewife, very poffible, that the application 
of heat, may, in this, as in the other recited 
inftances, become a means of faccharizing 
the acid principle, by fetting at liberty 
fome of the phlogifton which entered into 
the conftitution of the vegetable part of 
the fruit. : 


THIS 
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‘Tuts, indeed; is the more likely, be-. 
caufe a certain limitation, with refpect to 
heat, appears to be requifite to. preferve 
the perfect union of the parts of living ve- 
getable fubftance, an excefs or deficiency of — 
it equally difturbing the due arrangement 
of its conftituent. parts,and di{pofing them 
to difunite, 


Tue effects of the abfence of heat in 
producing this change of arrangement. in 
bullace, floes, &c. have been already,no- 
ticed, as, alfo, that in this inftance, the 
change was favorable. to the maturation 
of the fruit, probably by fetting at liberty. 
fome phlogifton which before that change 
was latently combined with the vegetable 
parts of the fruit, as. in.every change. of 
arrangement produced in bodies contain- 
ing phlogifton, fome of that principle is, 
probably, liberated: And admitting that, a, 
a fimilar change: is effected in the. arrange-. 
ment of the conitituent: parts. of vegetables, | 
by an excels of heat, the evolution, of, 

FE phlogifton, - 
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phlogifton, its union with the acid princi- 
ple, and the faccharization of the fruit, 
become, equally, the probable confequences 


of its application. 


Prruaps, in'the common procefs of 
nature, fruit is maturated by thefe joint 
caufes; by the immediate depofit of phlo- 
gifton which may have been abforbed from 
the furrounding air by the plant, and have 
circulated through it, and by the evolu-.’ 
tion of phlogifton from the vegetable part 
of the fruit, and which may have been 
effected, as before obferved, by the imme-. 


diate application of heat. 


Ir has before been obferved, that 
fugar has been obtained from a great va- . 
riety of vegetables, and though the fruits of 
plants are the parts in which this fubftance _ 
is moft generally obvious, and are thofe to 
which I have principally confined the fore- 
going obfervations, yet it is not limited to 


thofe parts of vegetables. —The fugar cane, 
the 
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the different kinds of ath, sahil produce 
-manna, the fycamore,.maple, the birch, 
-the cocoa tree, and many, other’ trees, feem. 
to haveadfaccharinejuice(circulating through 
them, ) which. either,.naturally...cxuding, 
infpiffates.in the form, jof: fugar, . or, being 
vartificially, drawn,.off jin; its, fluid fate,» af- 
-fords a {weet liquor :capable. of, fermenta- 
tion, and of which,,,ingmany.places,..wine 
Asmadedeaiis brrdthorls. cea : 

, Tre» remarkwhich...has, been ;before 
made! refpecting the greater degree of . fac- 
rcharization which, fruits, obtain:, in. “warm 
than in, cold climates, may be applied t to the 
_feveral trees snow mentioned.. The. dugar- 

cane, being, indeed, of;},no other -ufe;as 
a ‘vegetable, but asj.it. rproduces, -fagar,is 
cultivated, alone for, ‘shat, production, .and 
AS 2 conféquently confined, to, the. warmeft 
climates: ibut the. other, atrees which. have 
‘been, alluded’ to, ‘being):in) molt places 
cultivated, for timber,’ they,grow | .in- very 


different climates, and. exhibit, im,a) very , 


Pract: oc fips 


\ 
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 ftriking “manner, ‘the difference of ) their 
production .of | fugar according‘to the: cli- 
mate in’ which’ they grow: .and as othe: fu- 
gar, in‘this inftance, ‘is ‘lefs combined 
with vegetable matter than the’ fugar ‘of 
fruits, as it exifts-in parts of -plarits which 
“differ very materially from fruit in their 
natural ftructure, ‘and, °as in many of thefe 
inftances, itis contained in trees which‘are 
not fubjected to the fame annual ‘decay 
which fruits undergo, the production of 
‘the fugar ‘in’them is’ lefs’ likely to ‘be ef- 
“feed by any of thofe caufes-of the ‘de- 
‘compolition of their/vegetablé parts, which 
“have ‘before’ been’ enumerated, as’ probably 
‘aiding the maturation 6f ‘fruit, cand! there- 
“fore being, perhaps," lefs likely to beaf- 
“fected, ‘in this Way, by the immediate’ in- 
“fluence of “heat; “the difference» of ‘their 
 faceharization according ® to | the: climate in 
“which they grow, may: with itil more pro- 
ipriety be referred: tothe differences which 
‘thofe: climates exhibit sas sina the: pro- 


caine ‘of phlogifton.’ | 
THE 
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Tue fycamore, or fugar-maple, pro- 
duces very little faccharine matter in the 
northern countries of Europe, but in the 
‘warmer parts of America, it is fo.,abun- 
dant in this tree, that the inhabitants col- 
le& it, and prepare from it a fugar which 
an{wers the purpofe/of the fugar obtained 
from the cane. The fame may be remarked 
of the birch-tree when planted in a warm 
climate, for it:has- |heen.obferved by: bota- 
nifts, that the exudation of fugar ‘from 
this tree, under thefe,circumftances, is fo 
ereat, as very foon to exhautt jits vigor. 
Thejlarch, ‘too, which in cold countries 
as fcarce ever obferved ito give out a:faccha- 
rine fluid, has it in confiderable quantity 
when growing nearer the fun; in the fouth 
of France a/kind of mannaiis obtained:from 
this ‘tree, -of a fimilar kind, but not of 
equal purity to that which is produced 
from the manna-ath.—And with regard 
to the manna-ath, this general difference 
of climate, as re{pecting its ‘faccharine pro~ 
duce,’is not:only :obfervable, :in «common 
with 
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with the other trees, before-mentioned, 
but another circumftance may be remarked 
concerning it, which feems very ftrikingly 
to-agree with the preceding theory, and 
which is, that this tree produces the'largeft 
quantities of mankaiW the neighbourhood 
of volcanos, in which fituation the fupply 
of phlogifton muft evidently ‘be - particu- 
arly abundant.—Calabria, in’ Sicily, and 
the neighbourhood ‘of Naples,: in” Italy, 
are the places in. which the manna-afh ‘is 
cultivated to the greateft advantage, pro- 
ducing the manna there more abundantly, 
and of ‘a more purely faccharine: quality 
thanveven’ in the warmer countries of the 


eatt, 


‘Tue effect which vicinity. to»volcanos 
has on vegetation, has been well obferved 
by. Sir’ William Hamilton, Mr. Brydone, 
and other philofophic travellers; indeed, 
all accounts of thefe’ countries agree’ re- 
{pecting the extraordinary vegetation which 
‘takes place in thofe fitnations, andi which 

it 
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i¢ feems not unreafonable to attribute to 
the plentiful fupply af phlogifton. which 


fuch fituations afford. _ | ; 


In fome other parts of plants, more 
efpecially in farinaceous feeds, {ugar feems, 
moreover, to exift in a latent ftate,sat leaft 
itis not obvious until fome peculiar change 
in the arrangement of their. component 
parts has been effected. The {faccharine 
principle, in barley, may be adduced aX an 
inftance of this fort, and its evolution, by 
the operation of malting, may, I think, 
be fufficiently explained on the foregoing 


principles. 


VeGETATION is one of the feveral pro- 
cefles by which.a new arrangement of the 
component parts of certain bodies is ef- 
fected, and to produce this, it feems pro- 
bable, that fome parts muft be fet at liberty 
and rendered obvious, which were before 
fo clofely combined as to be concealed from 


the fentfes. 
BARLEY 
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BARLEY, in its natural ftate, difcovers 
no mark either of acidity or {weetnefs, 
and like other vegetable matter gives: no 
proof even of its pofleffing phlogifton 
until its decompofition take place by pu- 
trefaction, combuftion, &c.—The exitt- 
ence of.an acid and phlogifton are both, 
however, fufficiently obvious. in fome of 
the changes of arrangement wrought on 
this grain. Barley-meal, which is merely 
pulverized barley, if moiftened and ex~ 
pofed to the air under a certain tempera- 
ture, and for a given time, will become 
very four; this mode of obtaining a very 
powerful acid both from barley and rye, 
having been long adopted by tanners, who 
apply it for fome neceffary purpofe in their: 
operations on leather.—And it is needlefs 
to obferve, that barley grain, as well as all 
other vegetable matter, is inflammable, 
- and confequently, according to the prefent 


doctrines of chemiltry, it contains phlo- 
gifton. 


THESE 
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THESE two principles, therefore, the 
vegetable acid and phlogifton, being com- 
ponent parts of this grain, it is not un- 
reafonable to fuppofe that fome of each 
fhould be fet at liberty in the vegetative 
procefs of malting, and that, uniting with 
each other in the moment of their indi- 
vidual feparation from the other ingredients 
which compofe the barley, they fhould, 
in that union, aflume the fame new fac- 
charine character, which their combina- 
tion, in the feveral before-recited inftances, 
appears to have produced. 


THERE are fome farinaceous roots, alfo, 
which, in their common ftate, exhibit no 
marks of fweetnefs, but which difcover it 
by undergoing fome change of the arrange- 
ment of their conftituent parts, by putre- 
faction or vegetation ; and by which, pro- 
bably, asin the laft recited inftance, the. 
faccharine principles are evolved. Pota- 
toes, which have-been frozen, or which 
have began to fprout, always acquire a 


G {weet 
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{weet tafte. Andif this {weet tafte were 
not a fufficient teft of the prefence of fu- 
gar, there are other proofs of the princi- 
ples of fugar being contained in potatoes; 
for it has been lately found that inflam- 
-mable fpirit may be obtained from them, 
and that very abundantly: and it will, I 
believe, be found, that inflammable {pirit is 
produced by an operation, the only true 
fubject of which is faccharine matter, 
namely, fermentation. 


Nor is this union of phlogifton and 
this peculiar acid, and the confequent pro- 
duction of fugar, entirely confined to ve- 
getable procefles; in fome  inftances, 
though the acid be of vegetable origin, 
the phlogifton appears to be derived from 


animals. 


Tue natural hiftory of the puceron, or 
vine-fretter, affords.a very ftriking inftance 
of the production of a faccharine juice, 
and from the very fingular manner in 


which 
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which it is obtained, it feems very pro- 
babie thst the procefs is a phlogiftic one. 


Ir appears, from obfervations made by. 
an ingenious and attentive French natura- 
lift, the Abbe Boiffier de Sauvages, that 
fwarms of thefe little animals fix themfelves, © 
in the fummer time, on the young and fuc- 
culent branches of various trees, and that 
their food confifts of the juice which they 
extract from the tree by piercing the bark 
of thefe young and flender branches.— 
This juice, in the green parts of moft vege- 
tables, is acidulous, and is peculiarly fo in 
the green ftalks of the tree on which thefe 
infects moft abound, and from which they 
take their name, namely, the vine. At 
a certain period, after receiving this acid as 
food, they part with it as excrementitious, 
in the form of # gelatinous amber-coloured 
liquor, which is exquifitely {weet. It 
falls upon the neighbouring leaves, or upon 
{tones or other bodies, which may be 
near or under the animals, at the time of 

G 2 its 
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its being ejected, and produces one fpecies 
of what is commonly called honey dew, 
and which is eagerly fought after by bees, 
ants, &c. 


Tue change which this vegetable acid 
juice undergoes, by pafling the ftomach 
and inteftines of thefe animals, and. 
which, to ufe the words of the Abbé 
Boiffier, “* though at firft hard and four, 
“< becomes in the bowels of this infect, 
*¢ equal to the honey obtained from the 
‘* flowers and leaves of vegetables,’ may, 
I think, with great probability, be attri- 
buted to the phlogifton which it receives 
under thefe circumftances ; for minute as 
thefe infe&ts are, if we admit that they 
belong to the general clafs df animals, and 
are conftituted like them, there can be little 
doubt of the exiftence of phlogifton in 
their inteftines, which are well known, in all 
other animals to furnifh this principle very 
largely ; and fromthis circumftance, we may 
furely confider this as another inftance of the 

: production 
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production of fugar from a combination of 
the vegetable acid and phlogifton. 


Even the {weetnefs of honey is proba- 
bly increafed, if not in many cafes totally 
produced by phlogiftication in the body. of 
the bee: for it appears from Reaumur’s Hite 
tory of this extraordinary infect, that the 
vegetable juice which they colle&t from 
flowers, remains fome time in their bodies 
before it is depofited in the cells of the 
hive, in which fituation, it is probable, 
that it undergoes a fimilar change to that 
of the acid juice which paffes through the 
vine fretter.—There can be no doubt of 
the difference between the tafte of honey 
and of that fluid which is generated in 
the nectaria of moft flowers, and particu- 
larly in the circumftance of {weetnefs ; 
for though in the nectaria of fome flowers 
this fluid is found very faccharine, yet 
bees collect juice from various flowers, 
in which no {weet liquor can be deteéted, 

and 


46 CHEMICAL OBSERVATIONS 


and which, therefore, feems to require 
fome addition of phlogifton before it can 
affume fo faccharine a ftate as that of honey. © 


Ir is probable that there are other 
infects which alfo produce a faccharine fub- 
-ftance in a fimilar manner.—In the Me- 
moirs of the Royal Academy of Sciences . 
at Stockholm, for the year 1785, there is 
a paper, by M. Bjerkauder, which gives an 
account of a kind of fugar or honey found — 
in fome partsof the red fir, which is de- 


rived from flies. 


Tuese are the principal facts which I 
fhall notice refpecting the natural pro- | 
duction or compofition of fugar: The na- 
turalift who is more acquainted with plants 
and animals, and the practical chemift, 
who is better able to analyze the various 
bodies which may contain this fubftance, 
might undoubtedly much extend them. | 
But even thefe appear to me fufficient 
for the purpofe for which I have adduced 

| them 
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them, namely, to fhew the probability of 
all native faccharine fubftances being de- 
derived from the union of the two prin- 
ciples, which I have fo often before 
mentioned, namely, phlogifton and a pe- 


culiar acid. 


Ch 48).) 
Sie Dio Oat Bi) aa fo Baas ade YY 


Cn the decompofiti.n of fugar by art, and 
more efpecially by the moft general opera- 
tion to which it 1s fubjecied, namely, fer- 

4 


mentation. 


HE decompofition of fugar feems to 
-& be effected by three different pro- 
cefles, by combuftion, by the applica- 
tion of the nitrous acid, and by fermenta- 


. tion. 


THE operation of combuttion upon fu- 
gar is, probably, the fame-as on all 
other inflammable fubftances, the confti- 
tuent parts of which are unable to refift 
the effects of a certain degree of heat, and 
are not only feparated from each other, 
but are volatilized’ and diffipated in the 
‘furrounding air, and thereby totally loft 
to the fenfes. Not being able, therefore, 


to 


- 
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to trace the principles of fugar as they are 
difunited by this procefs, the confideration 
of it would, in no refpect, tend to eluci- 
date the prefent enquiry, and I thall only 
obferve, that fugar burns at a moderate de-. 
gree of heat, and, therefore, if the: pre- 
fent opinions refpecting inflammable fub- 
ftances be juft, this procefs proves that it 
certainly contains a confiderable portion of 


phlogifton. 


By the application of the nitrous acid, 
I allude to the procefs related in the firtt 
feCtion, and which, as having been before 
mentioned, it would be fuperfluous to re= 


peat in this place. 


- Bur fermentation isthe procefs to which 
fugar is moft generally fubjected, the fe- 
veral refults of this operation being of the 
moft extenfive ceconomical ufe, and form- 
ing very important articles. of manufacture 
and commerce; for it is well known, that 


H by 


\ 
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by fermentation, wine, vinegar, and ardent 
{pirits are produced. 


As in this procefs the decompofition of 
{ugar is effeéted much more flowly than in 
either of the preceding ones, and as its 
conftituent parts feem to be much lefs 
diffipated than in thofe procefies, we-may 
expect to’be, more able, in this, to trace 
the feveral changes effected on. this fub- 
ftance; and if the preceding general doc- 
trine. be» true, we may alfo expect ‘that it 
will affift us in explaining the principles of 
fermentation, and in accounting for the 
feveral changes which are produced on 
the folutions of fugar by that very fingular 
procefs, and which, I believe, have been 


hitherto ‘very imperfe@ly explained. : 


I confider fugar, properly fpeaking, as 
the only true fubject of the fermentatory 
. change, for though, in common language, 
it has been faid, that vegetables, in gene- 

| ral... 
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ral, are the fubjects of fermentation, and 
though many vegetable fubftances are in 
different acts expofed to this procefs, yet I 
believe it will be admitted, that it is from 
the faccharine parts ‘only of thefe fubftan- 
ces, ‘that the vinous and acetous refults of 
fermentation are derived. 


Tue bafis, therefore, of all liquors, capa- 
ble of the vinous and acetous fermenta- 
tion, is fugar, either naturally diffolved in 
a watery menftruum, as in the juice of the 
grape, and other faccharine fruits, or in ar- 
tificial folutions of it in water; and as 
the great change produced by fermen- 
tation is the difpofing the body, which is 
the fubject of it, to affume a new ar- 
rangement of its conftituent parts, it may 
be prefumed that the firft effec of this 
proceis on fugar, is the feparation of its 


parts as primarily combined. 


TuHeE firft object of many chemical ope- 
rations is to enlarge the furface of the body 
Ly ae to 


! 
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to be acted upon, and by dividing its in- 
tegrant parts to diminifh their attraction 
of cohefion; in hard bodies this is done 
by pulverization, and in foluble non by 


diffufion in a menftruum. 


For the procefs of fermentation which 
is to effect a feparation of the component 
parts of fugar, its folution in water feems 
firft neceflary for the above reafon; for 
it is evident that {ugar in its concrete ftate, 
even though its particles be ever fo mi- 
nutely divided by pulverization, is .inca- 
pable of undergoing the fermentator y 
change. 


Nor indeed is bare folution fufficient, 
it muft be a dilute folution, for if fucha 
quantity of fugar be mixed with the 
water as to give the compound the con- 
fiftence of fyrup, it will {till refift fermen- 
tation. 


AND 
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_. Ann further, even this folution requires 
to be rendered {till more rare, before the 
true procefs of fermentation’ can take 
place; and the matter of heat, whofe ten- 
dency to feparate the particles of bodies, in 
' various procefles, is fo well known and efta- 
blithed, feems to be the agent which ef- 
fects this; for next to folution in a men- 
{ftruum, a certain temperature refpecting 
heat, appears requifite, before a true fer- 


mentation can be excited. 


Wuen reduced by the joint powers of 

a difiolving men{truum and an expanding 
heat, toa ftate of extreme rarity, the fur- 
face of the fugar is fo much. extended, 
and the cohefion between its corhponent 
parts is fo much weakened, that they 
become liable to be acted upon by the fur- 
rounding medium, according to the ge- 
neral laws of chemical affinity, and fuch 
a change in the arrangement of the fe- 
veral parts of the compound takes place as 
may be explained to arife from the opera- 
tion 
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tion of a fuperior attraction: fermentation 
feeming, therefore, to effect the decompo- 
fition of fugar upon the fame principle as 
the decompofition of other bodies is ef- 
feted by combuftion, and of others by 
vegetation, &c. as may be inftanced in the 
burning of all inflammable bodies, in the 
-calcination of metals, in the malting of 
barley, &c. 


InpEED the analogy between fermenta- 
tion and combutftion is very ftriking, as 
they both feem to produce a change of ar- 
rangement in the component particles of a 
body, in confequence of the body being 
brought into circumftances of fuch grteat 
rarity, or fuch weak cohefion thata fupe- 
rior affinity totally difunites them: thus a 
piece of coal, or any inflammable or me- 
talic body, among other principles, con- 
fifts of the matter of heat and phlogifton, 
but both thefe, during combination, are 
fo clofely united to the other parts of 
the coal as not to be obvious to our fen- 

| | fes, 
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-fes, and are not, under the: common cir- 
cumftances in which it is found, difpofed 
to feparate: but by the application of a 
certain degree of heat, acting in a fenfible 
manner, the cohefion of the parts of the 
coal becomes fo much leffened, that at 
this time the affinity of the particles for 
each other becomes lefs than their affinity 
for the furrounding medium,’ namely the 
atmofpheric air, and ‘they confequently, 
according to the great law of chemical at- 
traction, feparate from each other, and unite 
with the furrounding air. 


In the fame manner, it may be. pre- 
fumed, the component parts of fugar, 
which appear to be principally phlogif- 
ton anda peculiar acid, when this fub- 
ftance 1s reduced toa certain degree of te- 
nuity, by the means before mentioned, 
have the fame tendency to feparate from 
each other, and unite with the furround- 
ing medium, which, in this inftance, is 
water, and for which their attraction, under 

thefe 
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thefe circumftances, is fuperior to the at- 
traction between each other. 


ADMITTING, therefore, that fermen- 
tation is, as before fuggefted, a procefs by 
which the decompofition of fugar is effected, 
and that it is induced by the means and 
on the. principles which have been, men- 
tioned, we muit next advert to the effects 
produced by this operation on the fluid in 
which it is carried on, and which, if. the 
preceding theory be a juft one, we may 
expect will afford a further confirmation of 
it, as well as be another proof that the 
component parts of. fugar are really fuch 
as have been all along fuppofed. 


Wuen the procefs of fermentation. has 
continued for fome time, itmay be fuppofed 
that the.two ingredients, of which we ima- 
gine {ugar to be principally compofed, dif- 
unite from each other, mixing with the. 
general menftruum as diftinét bodies, and 
‘the peculiar properties belonging to each 

individually, 
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individually, being now no longer latent, 
communicate a new ftate and character to 
the liquor in which they are diffufed, for | 
inftead of its being a faccharine liquor, we 
fhould now expect it to be a phlogifticated 
acid liquor; and this is obvious .in the firft 
change the liquor undergoes, for inftead of | 
its being fweet, as before, it immediately 
acquires an auftere tafte, which may be | 
attributed to the acid, andat the fame time 
exhibits the prefence of a fpirituous and 
inflammable principle, and which may be 
attributed to the phlogifton; both which 
evidently belong to the vinous character ; 
fo that the union of thefe three ingredients, 
namely, water, phlogifton, and the acid of 
fugar, appears, therefore, to conftitute 


~ 


wine, - 


Bur though when thefe ingredients have 
feparated from each other and united with 
the water, the operation of fermentation 
may be confidered as compleated, as far as 
it relates to the decompofition of fugar, 
i it 
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it is not perfected, if confidered with re- 
{pe& to the new compound which is the 
refult of the union of thefeingredients with 
water, or,in other words, with refpect to the 
production of wine; for there are fome other 
fubftances, befides the acid and phlogifton, 
which are either combined with the fugar, 
as component parts of it, or which are ad- 
ventitioufly united to it, in the vegetable 
from which the fugar is derived, which 
as they do not contribute to the vinous 
character, muit be. feparated, and thefe 
are known under the general name of 
fecula or lee, and which are ufually 
precipitated mereiy by the liquor remain- 
ing for a confiderable length of time. at 
reft.—The acid of fugar itfelf feems, alfo, 
tooabundant, at firft, for the true character 
of wine, and though foluble in water in 
a certain temperature, it feems not fo per- 
feCtly fo in the temperature under which © 
wine is ufually kept, as that a quantity, 
which is more than neceffary for wine, 
can be held in permanent folution ; and, 

therefore, 
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therefore, when the wine has been for fome 
time kept at reft in cafks, the fuperabun- 
dant acid feparates, and chryitalizes on the 
fides of the vefiel, and to this is given 
the name of tartar. 


Tuts acid, though thus evidently de- 
rived from fugar, feems, however, to be 
materially different to the acid of fugar; 
but this will not feem extraordinary, as 
probably, it has formed a combination with 
fome other vegetable matter, which fepa- 
rates at the fame time from the general 
mafs. ‘That the fixed vegetable alkali is 
united with it, though not to a degree of 
faturation, is well known by common che- 
mical experiments, as it can be eafily fe- 
parated from it; and there can be no dif- 
ficulty in tracing this, the lees of wine 
being evidently alkaline. 'The other ma- 
terials with which the acid unites, may 
probably have fuch an affinity for it as 
not to be eafily feparated by any of the 
common procefies of chemiftry. But fup- 

ies : — pofing 
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pofing this even to be impracticable, there 
would ftill remain no doubt of the origin 
of the acid of tartar, as it is immediately 
derived from fugar. The induftry of the 
celebrated Scheele has, however, removed. 
all poffible doubt on this fubject, as he © 
has actually produced the true acid of 
fugar from tartar; and from fome other 
experiments of Scheele’s and Dr. Crell’s, the 
fimilarity of the acid of tartar to the acid 
of fugar is not only fully afcertained, but 
it feems probable that the acids of tartar, 
fugar and vinegar, which are all produced 
from fugar by different proceffes, are all 
modifications of the fame acid, as it is 
united to more or lefs phlogifton, and that 
the acid of tartar has the greateft quantity 
combined with it, the acid of fugar has 
fomewhat lefs, and the acetous acid has the 
{malleft quantity *. 


“Tue 

* See Scheele’s Eflays—-Englifh Tranflation, page 388. 
See, alfo, Experiments and Obfervations on the Conver- 
fion of the acids of Sugar and of Tartar into Vinegar, by 
by M.’Hermftadt, in the Journal de Phyfique for Septem- 


ber, 1787, from which it appears probable, that the acid 
of 
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Tue vinous fermentation being thus 
perfected, by the feparation of the fuper- 
abundant acid and the other adventitious 
vegetable matter, the auftere tafte which it 
before had is now much leffened, and the 
wine is fofter and more grateful to the pa- 
late, but retaining the phlogifton it is ftill 
inflammable, and has equally the power of 
producing intoxication, which it may 
reafonably be fuppofed is derived from that 


principle. 


THAT the phlogifton is ftill ina ftate 
of combination with the liquor, is not 
only probable from the preceding circum- 
{ftances, but its actual feparation may be 
_effected by art; for, by diftillation, ardent 
fpirit is obtained from wine; which has 
always been confidered as phlogifton united 
to fo much water as will fix it, thereby 
preventing its afluming that aerial form 


of fugar, the acid of tartar, and the acetous acid, may 
each, by different proceffes, be obtained from various ve- 
getable acid juices, as the acid of tamarinds, of lemons, 
the juice of plumbs, apples, pears, goofeberries, forrel, ber- 


beris, &c. 
which 
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which, with a fmaller quantity of water, 
or with the furrounding air, it would pro- 


bably put on. 


Tue acetous ftate which is brought on 
by fermentation in watery folutions of fu- 
gar, is evidently that ftate of it, in which, 
after the difunion of the two principles of 
fugar, the acidremains principally combined 
with the menftruum, in confequence of 
the efcape of phlogifton.—This is effected 
by what is called theacetous fermentation, 
and which is in reality the fame kind of 
procefs which produced the vinous ftate 
of the liquor, only extended fomewhat 
further: and I think it may be thus ex- 
plained. | 


Ir, after the feparation of the compo- 
nent parts of fugar, and their combination 
with the furrounding water, have been, ef- 
fected by what is properly called the vi- 
nous fermentation, a degree of heat be 
communicated to the new compound, 
more than was requifite for the before- 

mentioned 


/ \ 
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mentioned purpofes, it will produce, upon 
the common principle of heat, a further 
rarefaction of the liquor, and the cohe- 
fion between its feveral parts will be pro- 
portionately diminifhed; and fhould either 
of the principles, which by the previous 
operation became united with the water, be- 
come by this means fo loofely attached to it, 
as on the approach of another fluid tobe fen- 
fible of a fuperior attraction, it will, as in the 
former procefs, quit that body to which it 
is attached by an inferior affinity, and unite 
with that to which it is attracted by a fu-— 
perior affinity, It is probable that the 
phlogifton, as the rareft and moft volatile 
of the ingredients which enter into the 
compofition of wine, will be moft eafily 
loofened from the medium in which it is 
diffufed, by the application of heat, and 
if in this ftate of imperfect cohefion, the 
furface of the liquor be in contact with the 
atmofpheric air, which has a well known 
and powerful affinity for phlogifton,: it is 
highly probably that it fhould be fo far’ 


attracted by it, as to quit the liquor,| and 
uniting 
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uniting with the air, be diffipated ; and it is 
evident that if this take place to fuch a 
degree as to dephlogifticate the liquor, it 
will remain compofed only of the water 
and the acid, and confequently be four. 
Tue two circumftances of a fuperior 
temperature, with regard to heat, and the 
expofure to the furrounding air, being in- 
difpenfably requifite to induce the acetous 
fermentation, certainly very much ftrengthen 
the above conje@ure.—And it is rendered 
{till more probable by another faé, in 
which the feparation and removal of phlo- 
gifton from vinous liquors render them 


four. 


ArTer the {eparation of phlogifton 
from wine has been effected by diftillation, 
and which, as before noticed, takes place 
when ardent {fpirit is obtained, a four 
feculent liguor remains behind. Indeed 
this and the former operation by which a | 


four refiduum is produced, are very fimilar, 
: both 
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both depending upon the fame circum- 
ftance, the removal of phlogifton. 


WHEN Vinegar is produced by the ace- 
tous fermentation, juft fuch a degree of 
heat is, probably, neceffary as will volati- 
lize the lighteft part only of the compound, 
and which, as before obferved, is moft 
probably the phlogifton, this heat being 
found, by experiment, to be from 70 to 80 
of Fahrenheit: and when, therefore, it 
efcapes in this rare and light flate, it may 
eafily be imagined that it will unite with. 
the furrounding air, and be foon loft to | 
the fenfes in the genera] mafs of the ate 
mofphere. When wine is fubjected to the 
procefs of diftillation a much greater heat 
is applied, and it being more than fufficient 
to feparate the phlogifton, a portion of 
water, with perhaps fome other principle, 
is raifed at the fame time, which uniting 
with the phlogifton, the. compound. is 
rendered more obvious to our fenfes, than 
the phlogifton in its feparate and more rare 

K ftate, 
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ftate, or when united only to air, can be 
fuppofed to be, and we are, confequently, 
able to collect it thus combined, in proper 


receivers. 


~ VINEGAR is,. moreover, produced from 
fugar by another procefs of dephlogifti- 
cation, namely, by being placed -in cir- 
cumftances in which manganefe can act 
upon it, by which it is foon deprived of 
its phlogifton ; for, during the procefs, a 
fharp vapor arifes, which, when collected 
in a receiver, appears to be true vinegar*. 
‘The only difference between this operation 
and the fermentative procefs by which vi- 
negar is produced, being that in-the latter 
the phlogifton is volatilized and diffipated, 
‘and the acid is left behind united with 
the water, andin this the acid is raifed in 
the form of vapor, and the phlogifton re- 
mains behind, being abforbed and fixed 
by the manganefe. 

* See Scheele’s Effays—Effay v. on Manganefe—Section 
xxvill. 


I with 
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- I with I could have added, in confirma- 
tion of the preceding theory of acetous. 
fermentation, that experiment had proved 
that the air, which is in contact with the 
furface of the wine, when the procefs 
is going’ on, is phlogifticated, which it 
certainly muit, if the foregoing conjec- 
ture, re{pecting the efcape of phlogifton 
during that. operation, be true.—I have 
never, myfelf, had an opportunity of ob- 
ferving this operation upon fo large a {cale 
as would probably be: requifite to. decide 
this circumftance, and I believe the air 
which» rifes from the: furface of liquors 
undergoing the acetous fermentation has 
not yet been properly fubjeéted to expe- 
riment. It would, however, be nodiffi- 
cult matter to afcertain this in places where 
wine and vinegar are articles of manufac- 
ture, more efpecially as the methods of 
difcriminating between phlogifticated and 
other airs, and even of afcertaining the de- 
oree of; phlogiftication.which the air may 


Ky ei) have 
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have fuffered, is at this time fo well under- 


{tood. 


It muft, at the fame time, be admitted, 
that the general. accounts of this procefs, 
which are found in books of chemiftry, 
very much favour this opinion; as they all 
agree in thefe two circumftances, that heat 
and the free accefs of the external air are 
neceflary to the acetous fermentation, and, 
moreover, that there really does arife from 
liquors, in this ‘ftage of fermentation, fome 
principle which imparts a noxious quality 
to the furrounding air. It is, indeed, ob- 
ferved by Neumann, Macquer and Baume, 
that theair which arifes, during this ope- 
ration, is not fo noxious as that which is 
produced ‘by the vinous fermentation. But 
at the time when thefe chemifts wrote, 
the nature of this air, and of fixed air, or 
aerial acid being totally unknown, it is 
not to be wondered at, that they could 
diftinguifh them in no other way than as 
the ‘one appeared more noxious than the 

other: 
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other: and though phlogifticated air be as 
incapable of fuftaining animal life and 
combuttion as fixed air is, yet a fufficient 
reafon may be fuggefted-why the latter 
muft appear much move noxious than the 
former, if an experiment be made on both 
refpecting their power of extinguithing life 
and combuftion, as they are found on the 
furfaces of liquors undergoing the refpec- 
tive fermentations. For fixed air being 
heavier than atmofpheric air, it muft necef- 
farily remain, as an increafing ftratum on the 
liquor, and confequently be in as: denfe a 
{tate as it is capable of affuming: . whereas 
the former, or phlogifticated air, having 
lefs: fpecifie gravity than the air of the at- 
mofphere, cannot be ftationary as fixed 
air is, but mutt conftantly be quitting the 
furface of the wine, where it was gene- 
rated, by its tendency upwards; fo that 
unlefs it were detained on the furface by 
fome mechanical contrivance, it could 
never be found but in fo rare a ftate, that if 
fubjected to the experiments before al- 

| ! luded 
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luded to, refpecting the extin@ion of ani- 
mal life and combuftion, it muft, from 
comparifon, appear much lefs noxious 
than’ fixed air.—There is, however, an 
experiment of “Dr.).Crell’s, related in 
Scheele’s Eflays, by which vinegar is. pro- 
duced from the: acid’ of tartar and {pirit 
of wine, (and which, when united, mutt 
evidently be fimilar to wine, at leaft mutt 
contain the fame-principles) in. which the 
incumbent air became phlogifticated. It 
is thus related—‘* If acid of tartar and fpirit 
of wine be digefted together for feveral 
months, the whole is converted into vine- 
gar, and the air in. the veficl_ becomes 


partly fixed and partly phlogifticated*,” 


From what has been faid, I think it 
appears pretty evident, that wine is formed 
of phlogifton, a peculiar acid and water 
that vinegar is formed of this acid and 
water without the phlogifton, and that in- 


* See Scheele’s Effays, page 387. 


flammable 
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flammable {pirit is produced by the union 
of the phlogifton with water without the 
acid; that the phlogifton and this peculiar 
acid are obtainable from fugar, being evi- 
dently produced by the decompofition of 
this fubftance, and that the procefs which 
difpofes fugar to give out thefe principles 
to water is fermentation. 


Tue true vinous character and peculiar 
qualities of wine alfo depend upon. the 
perfection of the decompofition of fugar, 
and upon the proper and proportionate 
combination of thefe principles with water: 
a variation in this refpect, joined to the 
mixture of bodies which are adventitious 
to fugar, but produced with it in the ve- 
getable body from which it is derived, 
-conftituting the difference between wines. 
Thus. the faccharine principle in_ barley 
being clofely united to the farinaceous part 
of the fame grain, it is, perhaps, imprac- 
ticable to make a perfect folution of the 
one in water, without imparting to it fuch 

a portion 
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a portion of ihe other, as will affect the 
procefs of fermentation, and give a pecu- 
liar character to the wine. fo produced. 
Hence the difference between ale, the vi- 
nous liquor produced from the faccharine 
part of barley, and wine produced from 
the juice of the grape. 


In wine, made from the juice of the 
grape, the feparation of the phlogifton 
from the acid feems to be moft perfectly 
effected, and the redundant acid being more 
completely done away, the wine thus pro- 
duced is certainly the moft perfect ex- 
ample of a vinous liquor. ‘There is, 
however, an obvious difference in wines 
made from different grapes, and one of 
them is the unimportant one of colour, 
which feems to bear no relation to the ac 
of fermentation, it being, probably, pro- 
duced extractively from the {kin of the 
grape, merely on the common principle 
of maceration. : 


Ir 
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Ir may, perhaps, be remarked, that I 
have not mentioned fixed air as one of the 
conftituent parts of fugar, though it is 
evidently produced during the vinous fer- 
mentation of all faccharine liquors, and 
it has generally been confidered as derived 
from the fugar. I have not done this, be- 
caufe I believe it would be difficult to prove 
that it previoufly exifted as an ingredient 
in the fugar; more efpecially as at this 
time chemitts are not quite fatisfied about 
the nature of this principle, and it is even 
contended, that it is compofed of phlo- 
gifton and pure air. Should this be the 
cafe, it may evidently be produced by fome 
redundant phlogifton which does not com- 
bine with the water, when the decompo- 
fition of fugar firft takes place. 


Ir may be right ftill further to obferve, 
before I conclude the fubject of fermenta~- 
tion, that in {trict chemical truth, all the 
liquors derived from the decompofition of 
 fugar in water, by the feveral procefles of 
| Ls the 
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the vinous and acetous fermentation, and 
diftillation, are compofed of thofe princi- 
ples which, in common language, may be 
faid to belong peculiarly to wine; for, from 
fome late experiments related by Dr. Crell*, 
it appears that they all contain phlogif- 
ton, *the acid of fugar, and water; and 
that the peculiar character of each liquor is 
owing to the predominance only of the 
one or other of thefe principles; thus, in 
ardent fpirit, the phlogifton predominates ; 
in vinegar the acid prevails; and in wine 
they are combined fo equally, as,.if I may 
ufe the expreflion, to neutralize the li- 
quor. ‘This  circumftance, however, 
though it was right to notice it for fake 
of accuracy, can, obvioufly, make no 
difference in the general principles of the 
preceding theory of fermentation+-. 
| FROM 


* See Scheele’s Eflays—page 386. 


+ Since I wrote the abovel have read Mr. Henry’s papex 
on Fermentation, &c. in the fecond volume of the Man- 
chefter Memoirs, and Iam much pleafed to find my fenti. 


° men tS 
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From the two natural proceffes which 
have been related, the one fynthetic, and the 
other analytic, the firft approximating and 
uniting the principles of which fugar is 
compofed, in the acts of vegetation and 
animalization, and the other difuniting them 


In 


ments, on this fubjedt, accord, fo much as they do, with 
thofe of fo refpectable a Chemift. Being each of us led 
by very different circumftances to confider the principles 
ot fermentation, a fimilarity of fentiment may certainly 
be confidered as reciprocally ftrengtheaing both our opi- 
nions. | 


Mr. Henry confiders the knowledge of the confticuent 
parts of fugar, as I have done, to be moft likely to lead to 
a knowledge of the true principles on which this procefs 
is effeted, and to account for the feveral changes which 
aré produced by it. He differs, however, in one refpeét 
from me, in fuppofing the decompofition of water to take 
place during the act of fermentation, whereas I have con- 
fidered the water merely as a menftruum in which the 
principles of fugar are diffufed, upon being feparated from 
each other in the fermentatory operation. And I cannot 
help ftill adhering to the fame opinion, and for the follow- 
ing reafons, 1ft. becaufe the phlogifton obtained from the 
fugar feems fufficient to account for that which exifts in 
wine; 2d. becanfe I think it improbable that the water 

Lz fhould 
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in the act of fermentation, there is cer- 
_ tainly the utmoft reafon to believe that 
thee conftituent parts of fugar are really 
phlogifton and a peculiar acid, agreeably. 
to the firft-mentioned experiment of the 
dephlogiftication of fugar by the nitrous 


acid. 


THE experimentum crucis is, how- 
ever, {till wanted, fully to eftablith this 
theory, namely, the artificial fynthefis of 
fugar, or its revivification by the applica- 
tion of phlogifton to its acid, on the 
fame principle as metals are revived from 


fhould be decompofed under fo low a temperature as that 
in which fermentation takes place: 3dly. becaufe if it did 
take place, at leaft to any confiderable extent, itis evi- 
dent that a great part of the water would be diflipated in 
the phlogifton and dephlogifticated air which would be 
liberated by its decompofition; and lafily, becaufe I have 
even my doubts refpecting the converfion of water into 
air under any circumftances; at leaft the experiments 
which have been hitherto made, do not appear to me to 
be fufficient to admit it as an eftablifhed chemical faét. 
See Dr. Prieftley’s Experiments on this fubjeé& in his fixth 
volume of Experiments on Air, &c. and the Experiments 
of M. De la Metherie, in the Journa] de Phyilique. | 
their 
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their calces by the fame means, or as ful- 
phur is produced by the union of phlo- 
gifton with the vitriolic acid, the confi- 
deration of which will be the fubject of 
the next fection. . 


SECTION 
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On the Revivification of Sugar. 


OWEVER probable it may appear, 

froma confideration of the preced- 
ing facts and obfervations, that fugar would 
be produced by bringing the faccharine 
acid into circumftances in which it could 
abforb and faturate itfelf with phlogifton, 
yet I fear there would be great difficulty 
in effecting this union by any common 
chemical operation; at leaft there appears | 
to be an infuperable obftacle to it, in the 
way in which this procefs is ufually car- 
ried on in the inftance of metals; for the 
degree of heat which is requifite to dif- 
engage phlogifton from common inflam- 
mable fubftances, would, even fuppofing 
the phlogifton to be attracted by the acid, 
be fufficient to decompofe and diffipate 
the principles of the new formed fugar 


by 
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by combuftion: this circumftance being 
in metals of no confequence, as a greater 
and longer continued heat is requifite to 
@alcine metals, than to burn vegetable or 
animal matter. 

WERE the attempt made, it is obvious 
that it fhould be with thof bodies to 
which phlogifton is moft loofely attached, 
and which would, probably, part with 
this principle under a lower degree of 
heat than that which would produce the 
combuttion of fugar, as phofphorus, ar- 
dent fpirit, fulphur, the electric fpark, 
inflammable air, &c. and poffibly, if it be 
admitted that the rays of the fun contain 
phlogifton, the acid might abforb fome of 
this principle, if expofed a long time to 

its rays ftrongly condenfed by a lens: in- 
deed this’ will appear the lefs improbable, 
if we advert to the phlogiftication of 
another acid, which is unqueftionably ef-. 
fected by the folar rays, namely, the ni- 
trous, which Scheele has found by re 
| peated 
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peated experiments to acquirea yellow co- 
lour, and to emit yellow fumes by mere | 
‘expofure to the fun’s light; and it need not 
be obferved. that the yellow colour of ni- 
trous acid is acknowledged by chemitts to 
be charatteriftic of its having imbibed 
phlogifton.—Dr. Prieftley has alfo found 
that a metallic calx may be reftored toa 
metal, not only by being expofed to the 
flame of inflammable air, «but by the 
rays of the fun being thrown upon it by 
alens, when furrounded by inflammable 
air confined in a clofe vefiel, 


NoTwiTHsSTANDING, however, the 
feeming difficulty of reftoring phlogifton 
to the acid of fugar, and thereby repro- 
ducing its faccharine ftate, there are fome 


common procefles which feem, in fome | 


degree, to effect it. - 


AcCETATED lead, which is ufually cal- 
‘Jed fugar of Jead, and obvioufly fo from 
“its fweet tafte; may, I think, be -confi- 

dered 
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dered as a true fugar produced by the phlo- 
giftication of the vegetable acid. . This 
fubftance is the chryftallized folution of 
white lead in vinegar.. The cerufe being 
an imperfect calx of lead, muft contain 
fome phlogifton, though, evidently, not 
enough to make it afflume the metallic 
character.. The falt thus produced feems 
then to be compofed of the calx of lead, 
of phlogifton, "and of the acid of fugar 
contained in the vinegar. By the union of 
the two latter, fugar is produced upon the 
general principles already advanced; and 
though, in this inftance, it is fo much 
impregnated with lead that it would be 
unfit for any of the purpofes, for which 
fugar is ufed, yet its {weet tafte and ano- 
ther property which it poffefies, fufficiently | 
evince its truly faccharine ftate; for it is 
well known to Chemifts, though it has 
hitherto been very difficult to explain, that 
by diftillation an inflammable fpirit may 
be obtained from fugar of lead, and though, 
from. the adventitious circumftance of a 

M ~ metallic 
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metallic combination, it may differ, in 
fome of its principles, from ardent fpirit | 
obtained from pure fugar, by the double 
operations of fermentation and diftillation, 
yet agreeing with it in the chief charac- 
teriftic of that fluid, inflammability, there 
can be little doubt of its being in itfelf 
‘fimilar,. as well as derived from a fimilar- 
fource, more efpecially as it 1s well known 
that inflammable fpirit cannot be obtained 
from a folution of lead in ‘the. vitriolic 
acid, or any other than the vegetable*. 


THE revivification of | perfeCtly metallic 
lead from the fugar of lead by heat alone, 
which is a well eftablifhed chemical fad, 
is. another proof that the compound con-~ 
tains. phlogifton,’. and’ confequently, {till 
more ftrongly favours the preceding con- 
jecture, that the fugar.is produced by its — 
union with the vegetable acid of the vine- 


gar. 


* Neumann’s Chemiftry—-vol. i,. page 86. .. 


Ir 


ORB Ue a “RN oh 83 
Ir may indeed, at firft, appear paradoxi- 
cal that the falt of lead, obtained from 
a folution of calx of lead, which obvi- 
oully could not contain, in its calciform 
ftate, a fufficient quantity of phlogifton to 
put on the metallic character, fhould be 
capable of producing true lead by heat 
alone; yet, if it be confidered that the 
pureft vinegar contains phlogifton, it may 
reafonably be fuppofed that the deficiency 
of phlogifton is fupplied from thence. 
For though the vinegar be evidently com- 
bined with too fmalla quantity of phlo- 
gifton for it to affume the faccharine cha-_ 
racter, and the cerufe be combined with 
too {mall a quantity of phlogifton to affume 
the metallic charaéter, yet when they are 
both united, the fum of phlogifton in the | 
whole, appears to be fufficient in one pro- 
cefs, by a union with the acid, to producea 
fugar, and in the other, by a union with 
the metallic calx, to produce a metal; and 
the different modes in which the two ope- 
rations are conducted, may, perhaps, ex- 


M 2 plain 
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plain, why in the firft the refult thould be 


the fugar, and in the latter the metal. 


In the firft, which is merely a folution 
of the cerufe in vinegar by digeftion, a 
very gentle heat is applied, much below 
that which is ever made ufe of in revivify- 
ing metals from their calces, and there- 
fore it may be prefumed not fufficient to 
effect the union of the phlogifton and the 
calx in this inftance, it not being even 
fufficient to diffipate the acid by evapo- 
ration. At the fame tire, as a moderate 
heat will enable vinegar to feparate phlo- 
gifton from lead, as may be inftanced in 
the production of cerufe, in which the 
heat applied is only that of a dunghill, 
it is probable that the heat made ufe of 
in this operation is fufficient to difengage 
the remaining phlogifton from the cerufe, 
and its union with the acid, with which 
it has a ftronger affinity, follows. 


In 


—e— 


OWN SLUH GHAYRAIIHD me 
In the fecond operation, the degree of 
heat applied is precifely the fame as in that 
of {melting; the acid is therefore imme- 
diately feparated and diffipated, and the 
calx and phlogifton uniting, the revivifi- 
cation of the metal is effected in the fame 
manner as when a metallic calx is incon- 
tact with any other phlogiftic body un- 
dergoing combuftion. 


Suourp the foregoing conjecture, re- 
fpecting the fweetnefs of acetated lead, be 
admitted, it follows, that the effect of 
lead, in {weetening four wines, does not 
depend upon this fubftance as a metallic 
_ but fimply as a phlogiftic body ; and fhould 
further experiments prove this, fome pro- 
ceffes may, probably, be adopted, by means 
of which an equal portion of phlogifton 
may be imparted to the liquor wngombined 


with fo noxious a metal. 


Tus, evidently, throws a new light 
upon the fublecta of recovering four wines, 


and 
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and a conviction of this, among manu- 
facturers and venders of wine, with the 
knowledge of fome other equally cheap 
and eafy method of imparting phlogifton 
to four wine, would go further to prevent 


the ufe of lead, in {weetening wine, than- 


the moft ievere prohibitory edi@s. And 
this, important as it undoubtedly is, cer- 
tainly cannot be very improbable, becaufe 
even now there is a procefs ufed by makers 
of wine which is truly phlogiftic, and 
is that which I propofed to méntion as 
another inftance of the revivification of 
fugar from its acid. i 
s 

Ir is a common praétice with manu- 
facturers of wine, to burn common matches, 
or rags impregnated with fulphur, over the 
furface of wine which has difcovered any 
marks of fournefs, and if continued for 
fome time, it never fails to diminith the aci- 
dityoftheliquor. In making cyder, in which 
liquor the acid is ufually too abundant, 
the effect of this mode of phlogiftication, 


if 


é 
7 * 
ee 
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in fweetening it, is fo certain and confide- 


table, as to make it almoft univerfally a 
part of the. common procefs of cyder- 
making, at leaft in thofe parts of the 
kingdom, where apples do not obtain 
perfect maturity. | 


FronTicnacwine, whichisvery fweet, 
is frequently: imitated by dealers in wine; 
and Iam told that this is principally done 

by impregnating fome of the weak and 
acidulous wines very powerfully with ful- 
phur; and, indeed, the fulphureous im- 
pregnation of this wine may often be de- 
tected by the tafte and fmeil.— Thefe kinds 
of factitious wines are chiefly manufa@ured 
in Holland, and Fhave'been informed by 
an intelligent traveller, that large quanti- 
ties: of weak and four™wine are‘annually 
exported from Nantz and fold tothe Dutch, 
where they are, probably, changed into 
{weet wine by the forementioned or fome 
fimilar proceis. : 


Nor 


_ 
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Nor is this. merely a modern pra¢tice, 
for the ufe of phloviftic fumes, in leffen- 
ing the acidity of vinous liquors, and of 
the total exclufion of air in preventing a 
further difpofition to fournefs, was well 
known to the ancients; for, whenever 
fiens of this began to appear, the wine 
was immediately poured off into freth 
cafks, impregnated with the vapor of ful: 
phur, they were removed into a cooler 
fituation, and the new cafks were fo con- 
ftructed as totally to prevent the accefs of 
thei external air*. 
>) Tue influence of the vapor of fulphur 
thus applied, has, however, been very 
differently explained by chemical writers, 
as they have fuppofed that it ferves.no 
other purpofe than fimply to check the 
fermentation, by preventing the further 
efcape of thofe principles, which, during 


* Barry on the Wines of the Ancients—pages 8, 46 
and 47. 


the 
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the procefs, are attracted by the ir, in the 
fame manner as the ref{piration of animals, 
and the combuftion of inflammable fub- 
ftances, are inftantly {topped by their being 
re{pectively furrounded with an atmofphere 

which is faturated with phlogifton. 


THatT this muft be one effect of a 
ftratum of phlogiftic vapor covering the 
furface of a vinous liquor when ferment- 
ing, is very certain; but itis at the fame 
time as certain, that the mere exclufion of 
the external air, and the removal of the 
liquor into a cooler fituation, would equally 
_ put a ftop to the operation, and as this 
would be a more fimple and much lefs 
troublefome method of effecting this pur- 
pofe than the application of the fulphu- 
reous fumes, it is not probable that the 
latter mode would be preferred to the 
former, unlefs fome other effect were pro- 
duced on the wine, more than the fuppref- 
fion of the fermentation; and furely ifthe 
preceding general principles be admitted, | 

. : that 
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that effe& on the wine which has been 
fuggefted, is the moft likely to take place 
under fuch circumftances. 


ANOTHER inftance, in which it appears 
to me very probable, that the revivification 
of fugar from its acid is effected by its 
union with phlogifton, is in the calcina- 
tion of cream of tartar: for during this 
‘Operation it never fails to emit a fmell 
perfectly refembling that of burnt fugar; 
and when it is acted upon by fome other 
chemical operations, a refiduum is- pro- 
‘duced which: much refembles treacle in 
color, odor and confiftence. Dr. Prieftley 
has particularly noticed this fact in the 
relation of the experiments he made with 
calcined tartar, in, order to difeover the 
kind of air it gave out. 


THERE can be no difficulty -in’ ac- 
counting for this feeming production of 


* Vol. iv, pages 109, 402 and 403. 


fugar, 


Ee 


% 


\ 
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fugar, in the calcination of tartar, on the 
foregoing principles ; for as, according to 
the common chemical analyfis of .tartar, it 
feems to confift of an acid, the vegetable 
alkali, an oil and an earth, it is evident 
that during its combutftion, phlogifton 
may be fet at liberty from the oil, and of 
courfe may form an union with the acid, 
which has before been afcertained to be 


- fimilar to the acid of fugar. But the fu- 


gar thus produced being deftructible by 
fire, it is obvious that none of it can re-. 
main when the calcination of the tartar is 
compleat, the only fixed parts which are 
left, being the alkali, and the earth. ‘The 
time, therefore, at which we might moft 
expect to difcover it, will be, when the 
combuttion of the tartar is only partial; 
for when fome phlogifton has efcaned 
from that part which is burnt, and fome 
acid remains in that which is not burnt, 
it may be fuppofed that an union between 
thefe principles may be effected, and that by 


it anew compound of fugar may be pro- 
Ne aae — duced. 
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duced. Experiment very well accords with 
this, for when the tartar is but little cal- 
cined, the faccharine {mell is very ftriking, 
the whole fubftance is moift and of a red- 
dith brown colour; but when more, calcined 
it becomes perfectly dry, is of adeep black, 
and has no fmell. When mixed with 
water, in the firft flage of calcination, it 
communicates a tinge, which the water 
retains after filtration ; but when more 
completely calcined, the black matter of 
the calx being incapable of folution, if put 
into water, it foon precipitates, leaving 
the liquor a colorlefs folution of the al- 
kali: If. nitrous acid be added to this 
and the whole be evaporated, common 
nitre is» formed; but if nitrous acid 
be added to the colored folution of the 
imperfeCtly calcined tartar, not only are 
chryftals of nitre formed, but another 
brown faline depofit is produced, which 
very much refembles fugar; though it ap- 
_ pears too moift to chryftallize into grains, and 


too 
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too acid to refemble fugar in tafte, both 
which circumftances may, poflibly,: be 
owing .) the fame fuperabundance of acid 
which is ever obferved in native f{ugar, bes 
fore the admixture of lime; for it may 
be remarked, that fugar, as a natural pro= 
duct, feems to be fuperfaturated with acid; 
in the fame manner as tartat; Which, 
though a faline compound of an acid and 
an alkali, is, in its natural ftate, as firtt 
depofited, fuperfaturated with the acid. 


Ir may, perhaps, be urged, that the 
mere fmell of fugar is, in the preceding 
procefs, too imperfect a teft of its pre- 
fence. This odor is, however, fo pe- 
culiarly charatefiftic of fugdr, that I 
doubt not but thofe who will make the 
experiment will readily allow its fimila- 
rity; and I think it may be as readily ad- 
mitted to be, in this inftance of the ealci= 
nation of tartar, .detived from fugar, as 
the fulphureous fmell which arifes in the 
burning of common gypfum, is admitted 

to 
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to be derived from fulphur. In the latter 
cafe.the fulphur is faid to be produced 
by the union of the vitriolic wid of 
the felenite, with the phlogifton con- 
tained in fome of the animal or vegetable 
fubftance, which is ufually combined 
_ with gypfum, as found in theearth*: and 
it is, furely, equally as reafonable to fup- 
pofe, that in the former cafe fugar fhould 
be produced by the union of the faccharine 
acid and phlogifton, it being no more difh- 
cult to prove the previous exiftence of 
both thefe in tartar, than it is to prove 
the previous exiftence of the vitriolic 


acid and phlogifton in gypfum. 


It has already been obferved that, in the 
malting of barley, it is probable fugar 
is produced by the evolution of phlogifton 
and the requifite acid, which takes place 
during the vegetation of the grain, and 
both which previoufly exifted in a con- 


* See Fourcroy’s Chemiitry.—Article Gypfum. 
cealed 


ON SUGAR 95 


cealed ftate in barley. I am, however, 
inclined to think that the {accharization 
of all the acid which is evolved by-this 
procefs, cannot be effected without the 
application of more phlogifton than feems 
to be produced from the grain, during its 
vegetation®, and that this is, probably, ef- 
feSed in the fubfequent part of the procefs 
of malting; in which it will appear, that 
the grain is a long time expofed to phlo- 
giftic fumes; and which, therefore, may, 
perhaps, be confidered as another in- 
ftance of the revivification of fugar 
from: the acid by the union of phlogif- 


fon. 


Ir has, indeed, been commonly un- 
derftood, that the malt, when fufficiently 


* Awnp agreeably to this conjecture, it may be remarked, 
that when the malt lies upon the floor, and even when 
the germination has proceeded as far as is thought proper, 
a four {mell may ufually be perceived. Indeed my obferv- 
ing this circumftance in a late vifit'to a malting office, firft 
led me to fuppofe that the faccharization was not completed 
in the vegetative part of the procefs, and that a further 
phlogiftication was, therefore, neceflary. 


{prouted 
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f{prouted by the firft part of the operation, 
is laid upon the kiln, merely that it may 
be. quickly and perfeCtly dried, and that 
the germination may be thereby effe@tually 
ftopped; but if the mode, in which this 
is accomplifhed, be duly confidered, it will 
be found that fomething more than heat 
is applied; and it is, moreover, a fa@, 
afcertained by repeated experiments, that 
drying the grain, in any other way, as re- 
fpecting. the application of heat, than in 
that which is commonly made _ ufe of, 
' though it may equally deprive it of moif- 
ture, will not produce perfect malt. 


THE operation of kiln drying the malt, 


as it is called, is as follows; the grain is 
fpread thick upon a floor made of flat bricks, 
or iron plates, which are full of perfora- 
tions; immediately under this floor is the 
oven or furnace, in which is a large fire 
made of coaks, cinders, or in fome places, 
billet wood; a current of air, at the 
mouth of the furnace, keeps up the com- 

buftion 
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buftion of the coaks, and the air which. 
is phlogifticated by their burning, and 
which, in a common fire-place, rifes up 
the chimney, pafles, in this inftance, 
through the apertures in the floor, and pe- 
netrates the whole ftratum of malt, be- 
fore it can pafs into the external air. 
Under thefe circumftances, it is evident, 
that the interftices of the malt muft be 
filled with phlogiftic air, and as the grain 
ufually remains in this fituation about two 
days, it is obvious, that if it have the 
power of abforbing phlogifton, it certainly 
muift do it, when fo long in contact with 
it. -And that the malt does really imbibe 
fome of this principle, is not only proba- - 
ble on the general ground of the truth of 
the preceding theory, but, I believe, it 
will be found, that the phlogifticated air 
which rifes from the burning fubftances 
underneath, is corrected in paffing through 
the malt: for without its being meliorated 
by this or fome other caule, it is evident 
that the air in the kiln-chamber, more efpe- 


O cially 


. 
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cially the lower ftrata of it, muft be nox- 
ious, and, probably, even fo much fo as 
to be unfit for refpiration and combuftion. 
But fo far from this being the cafe, Iam in- 
formed that workmen will frequently lie and 
fleep many hours on the malt in this fitua- 


tion, without fuffering any inconvenience:. 


And after mentioning this, it is fcarcely ne- 
ceflarytoadd, that I find alfo, byexperiment, 
that'a candle will Surn perfectly well in 
the air which is immediately on the fur- 


face of the malt. 


WeERE heat alone fuflicient for the pur- 
pote of compleating the operation of malt- 


ing, it certainly might be applied in a 


much more cheap way than .is at prefent | 


done; for the floor on which the grain is 
laid might, unqueftionably, be heated 
equally without there being  perfora- 
tions in it, as with them; in which cafe 
one kind of fuel would be as good as 
another, and, confequently, the prefent 
expence of previoufly burning the coals 

to 


( 
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to convert them into coaks or cinders 


might be faved. 


But, admitting, that the application of 
phlogifton to the malt, as well as heat, 
is requifite in this operation, the necefiity 
of thefe perforations becomes evident, and, 
alfa, the propriety of previoufly burning the 
coals in fuch'a way that all the water’and 
thofe ‘other heterogeneous particles which 
compofe fmoke and foot ‘may be diifipated ; 
for thefe, merely as fuch, would, obvioufly, 
contribute little to the phlogiftication of 
the malt, and would, evidently, impart 
fome offenfive flavor, if not fome noxious 
quality to it*. Me? 

} TN SECTION 


* Reasonina from the above premifes, it would feem 
that as all the farinaceous part of the barley is feldom dif- 
folved in brewing, and the «grains which: are: deft have 
ufually the difpofition to become four, thereby manifefting 
fone of the acid principle to be, fill exifting in, them, it 
is not improbable, but fome further faccharine matter 
might be obtained from the grain, by another expofure to 
phlogifticated;air,,or, in other words, by being once more 
laid on the kiln; I have much wifhed to make this experi- 

ment, 
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Conclufion. 


N recapitulating the feveral facts and ob- 

fervations which have occurred in the 
preceding enquiry, under the re{pective 
heads of the natural production of fugar, 
the {eparation of its component..parts by 
fermentation and fome_ other operations, 
and its revivification or reduction by the 
artificial reunion of thofe parts, how- 
ever imperfect the chemical reader may 
confider fome of the examples, which have 
been adduced, and however defective the 
experimental part muft be acknowledged 


to 


ment, but having no opportunity at prefent of doing it 
in a way that would, in my opinion, be. fufficiently decix 
five, Imuft be fatisfied with merely mentioning my con- 
jefture, ‘trufting that | may one time or other have an op- 
portunity of fully afcertaining it by experiment, or that 
fome other perfon profiting by the above, hint, may make 
the trial, and perhaps in away more likely to anfwer the 
purpofe than any 1 could fuggett. 
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to be, yet, as they all, as far as they go, 
very uniformly and {trikingly agree in 
proving the fame general principles, and 
as, moreover, there are no facts which have 
occurred in the courfe of the enquiry, which 
contradict the above. general theory, 
think we may furely be permitted to; adopt 
it, and to confider, fugar, tnSHEBTC as 
another of the fulphurs. 


Ar, the fame time, it is much ‘to be 
withed, that the, practical chemift would 
profecute experiments on this fubftance, 
and particularly on the acid of fugar, en- 
deavouring to compleat thofe ‘which have 
already been made by Scheele and Berg- 
man, and which. feem to be. principally | 
defective, in their not having, among the 
various, combinations they made with this 
acid and earth, alkalis, other acids, and 
metals, united it with phlogifton. 


Ir may, indeed, be faid, that this has, 
in fome meature, been done by Bergman, in. 
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combination of the acid of fugar with 
the metals, which are phlogiftic bodies; 
but if this be admitted, the accounts’ he’ 
has given of the refults, afford no infor- 
mation réfpecting the effects of the metals 
in faccharizing the acid, if I may (o'exe 
prefs myfelf. In its combination with’ 
iron, however, this circumftance is ca- 
fually mentioned, and it feems, as’ far as 
it goes, to favour this hypothefis; for he 
fays, ‘* the acid of fugar attraéts iron with 
effervefcence, which is occafionead by the 
extrication of its phlogiffon; the folution 
has an ith a Sweetness *.” 

I cannot, indeed, help urging ‘a 
further experimental profecution of this 
fubject, to thofe who have more oppor- 
tunities and are better able to make chemi-. 
cal experiments than myfelf, and not 
‘merely with a view to the extenfion of 
chemical facts, or the proving a philofophi-. 


* Bergman’s Effays, vol. page i. 323. 
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cal theory, but as it may poflibly be ap- 
plied to the improvement of fome impor- 
tant art or manufa@ture; for, in confe- 
quence of further chemical attainments, 
and which the united and well-direéted 
labors of fo many ingenious men, at this 
time, lead us, not unreafonably, to expect, 
fhould we become better acquainted with 
that extraordinary principle, -phlogifton, 
and be more able to detect its prefence and 
to transfer it from one body to another, it 
would be hazarding very little to predict 
that the procefies of wine-making, brew- 
ing, &ec. and of all others in which 
either the feparation or combination of 
phlogifton is effected, would be much 
benefited by fuch a circumftance. Perhaps, 
even fugar itfelf might become a fubject 
of manufacture, and by the requifite ap- 
plication of phlogifton, it might be ob- 
tained from many vegetables, which in 
their natural ftate, contain only: the acid 


- principle of that fubftance. 
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WeRE there,indeed, no other reafon to 
encouragea further inveftigation of this fub- 
ject, that which was fuggefted in confidering 
the nature of wine, would, furely, be fuffi- 
cient, as it feems from thence not unrea- 
fonable to expe@t that it may lead to the 
difcovery of fome method of fweetening 
four wine by the application of phlogifton, 
unattended with any of the pernicious ef- 
fe&s of faturnine folutions, which not- 
-withftanding the prefent laws in force 
againft their ufe, in all countries where 
wine is drank, will probably continue to 
be mixed with it, by makers and venders 
of wine, whilft they have no other method 
of reftoring an unfaleable article. 

Tue importance of fuch a circum- 
ftance to fociety need not be infifted upon, 
more efpecially to the medical reader, 
who cannot be ignorant of the very dread- 
ful difeafes which are produced by the ad- 
miffion of this metal into the ttomach 
and inteftines, and of the very extenfive 


mifchief, 
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mifchief which has already, been occafioned 
by its introduction into the -conftitution, 
through the medium of wine, cyder, &c. 


The very claflical and elaborate enquiry 
of Sir George Baker into the caufe, of the 
Cholica Pictonum, and his other excellent 
obfervations on the Poifon of Lead, in the 
London Medical Tranfactions,. will fuily 
juftity the preceding remark, and afford the 
moft ample information on this head. 


~Ir would be fuperfluous to enumerate 
the various experiments which would be 
neceflary in further purfuing this fubjedt, 
as they muft obvioufly occur to every che- 
mift; who confiders it with attention. Iam . 
aware, however, that there are many diffi- 
culties which would probably arife, and more 
efpecially to thofe who, like myfelf, have 
not had much experience in chemical pro- 
ceffes; and there is one circumftance which 
appears likely to be, at prefent at leaft, a 
. fource of no fmall uncertainty in afcertain- 
P ; ing 
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ing with accuracy the refults of many of 
thefe operations; and this is the want of a 
proper teft of the prefence of fugar. 


In the fimple and uncombined ftate of 
fugar, the tafte would be fufficient for this 
purpofe, as fweetnefs, properly peaking, 
belongs alone to faccharine matter: but 
when it is either very much diluted in any 
liquid, or when its peculiar tafte is covered 
by the predominant tafte of fome other fub- 
ftance, with which it may be united, this 
can, evidently, be no longer relied upon to 
difcover its prefence. 


Nor is it difficult merely to difcover the 
prefence of fugar when much involved in 
other matter; it is alfo very difficult to af= 
certain the quantity of _fugar which may be 
diflolved in any fimple menftruum, in which 
the prefence of fugar may be {ufficiently 
obvious to the tafte. A want of a method 
of effecting this has long been complained 
of by brewers, makers of wine, cyder, &c. 

Meinand 
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and it has lately fo much engaged the atten- 
tion of thofe who are interefted in this fub- 
ject, that it is, this year, the fubje@ of one 
of the premiums offered by the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce, in London, a filver medal 
being propofed as an honorary reward ‘ for 
difcovering a practicable method of afcer- 
taining the degree of {weetnefs in faccha- 
rine fubftances.” 


Artempts have, indeed, been lately 
made to afcertain the quantity of fugar 
contained in malt worts; at leaft this would 
feem to be the cafe, from the name which 
has been given to the inftruments which 
are employed for this purpofe, namely, /ac- 
charometers*. But however ufeful thofe 
inftruments may be in pointing out the ad- 
dition of matter which the liquor, in which 


* Tue application of an inftrument of this kind is fully 
explained in a work of confiderable ingenuity, on the fub- 
je&t of brewing, lately publifhed by Mr. J, Richardfon, of 
Hull. 
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malt has been infufed, may. have acquired, 
yet as they effect this merely’ by -thewing 
the increafed denfity of ‘the fluid, and do 
not, on any chemical principle, difcover of 
what nature the adventitious matter is 
which ’is: diffufed ‘in the. water, and to 
which it owes its increafé:of denfity, and 
which, even in the inftance recited, may be 
in part fatinaceous as wellvas faccharine, it 
is evident that they muft be inadequate: ‘to 
the detection of fugar merely as fuch, and, 
confequently, are not. likely to’ obviate the 
‘difficulty which has been fugeefted. 


Covutp the procefs of fermentation “be 
eafily induced on fubftances which may be 
fafpected to contain fugar, notwithftanding 
their being’ involved in‘ other matter, ‘the 
refult being \a vinous liquor; would! be an 
unequivocal proof, that fear had previ- 
oully exifted in them: but, (not ‘to men- 
tion ‘the very great improbability of” éf- 
fecting this'on fugar under fuch circum- 
fkances, and more efpecially on:fuch {mall 


{pecimens 
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{pecimens’ of fuch fubftances as might, 
perhaps, be the fubject of inveftigation) 
if it even were effected, it could fcarcely be 
confidered as ‘a teft of the prefence of fu- 
gar, as this proof could not be exhibited 
until, by a'decompofition of the fugar, it 
might properly ‘be confidered as no longer 
exifting in the-fubftance. 


Wuew fugar is fimply combined with 
vegetable mucilage, or with any other fub- 
ftance. which is infoluble in fpirit, it cer- 
tainly may be feparated by digefting the 
compound in that fluid, and afterwards eva- 
porating ‘the fpirit, in the way in which 
Magraaf? obtained fugar fromyfach a Va- 
riety of vegetables, and in’ which way I 
have been informed, by a gentleman lately 
returned from the Continent, that fome at- 
tempts are profecuting, at this’ time, in 
France, with.the profpect of. obtaining fu- 
gar from many different vegetables which are 
cultivated in that country, and in fuch quan- 
tities as may make it become an object of 


mercantile advantage. 
| Bur 
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Bur even this will f{carcely obviate the 
difficulty fuggefted, being rather calcu- 
lated to feparate fugar from fuch fubftances 
which exhibit fome marks of its prefence 
by their {weet tafte, and which feparation 
they, obvioufly, cannot effect, if the adven- 
titious matter, with which it is united, be 
alfo foluble in {pirit of wine. 

. 

Tue application of the nitrous acid to 
fubftances which may be {uppofed to con- 
tain fugar, may, perhaps, be thought to be 
another means of detecting it; but this, 
like the procefs of fermentation, as it de- 
compofes the fugar, and diffipates the phlo- 
giftic part of it, could; at moft, only ren- 
der it probable that fome fugar had been 
contained in them; and as ‘the faccharine 
acid would be the only principle remain- 
ing, this’ procefs muft be rather confidered 
as difcovering that than fugar. : 


ComsBusTion, for the fame reafon, 
would feem, likewife, to be unequal to the 
detection of fugar under thefe circum- 

ftances, 


ON SUGAR Te 
ftances, more efpecially as all its compos 
nent parts-are diflipated by the application 
of much heat. There is, however, one 
cireumnftance attending this . operation, 
Which, I'think, may be confidered’as afz 
fording 4 tolerable criterion of its prefences 
and this is the chatacteriftic oder emitted 
by fugar during burning. : 


~ Tr was this circumftance which led me, 
as before obferved, to fuppofe that the prin= 
ciples of fugar exifted in tartar; and as its 
prefence was evidently betrayed by the pe- 
culiar faccharine {mell emitted during its 
combuftion, it may, probably, in fome 
other inftances, where it is fo much co- 
vered by adventitious matter as to be con- 
cealed from the fenfe of tafte, be rendered 
obvious to another fenfe by the operation 
of burning. % . 


Imperrecr as this teft of the prefence 
of fugar undoubtedly is, it appears to be the 
moft likely, of any which have been men- 

: tioned 
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tioned, to: affift us in difcovering it when 
much involved in foreign matter. 


Ir will, however, probably, be the bufi- 
nefs of future experimenters to enquire 
whether fugar has any peculiar affinities; 
and fhould thefe be known, they will ob- 
vioufly lead to more accurate methods of 
detecting its prefence, and afcertaining its 
quantity under its different combinations, 
as alfo to the improvement of the feveral 
procefles of feparating it from different 
fubftances, and of refining it for ufe. 
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9 line 17 for as, read with. 
39 —— 17 for fufficiently, read in fome degree. 
50 ——— 17 for explained, read underfiood. 
gr —— 6 dele that. 
63—— 8 for this, read thefe. 
66 ——— 15 after being, infert a comma. 
67 ——— 7 after muff, infert be. 
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